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FOREWORD 


This handbook, sections 4 and 5, of the Apollo Operations Handbook ( AOH ) 7 
series, is bound separately as Volume II and pertains only to the Extra- 

vehicular Mobility Unit (EMU). Volume I of the AOH contains sections 1, 

2, and 3, and pertains to the description of the EMU. 


The operational procedures are written specifically for Apollo J-mission 
EMU hardware and will be superseded by a mission-oriented checklist which 
is reviewed by Crew Systems Division (CSD) for unique hardware procedures. 
Both the operational procedures and the malfunction procedures will be up- 
dated for the mission. 


This handbook is composed of two major sections: 


a. Section 4 provides a step-by-step operational procedure for activation 
and deactivation of EMU subsystems. 


b. Section 5 provides emergency procedures for critical EMU symptoms and 
continuing diagnosis during EVA and post-EVA to determine the EMU 
malfunction (to be supplied). 


Insuiries concerning this handbook should be addressed to Crew Systems 


Division, Systems Engineering Branch, MSC, mail code EC2 or to Crew 
Procedures Division, EVA/IVA Procedures Branch, mail code CG3. 
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SECTION 5 


EMU MALFUNCTION PROCEDURES 


FOR LUNAR SURFACE EVA 
INTRODUCTION 


The malfunction procedures encompass the recognition, diagnosis, 
and corrective action for system malfunctions. In most cases, 
the crew is alerted to a malfunction condition by indicators 
and gages. The malfunction analyses do not contain solutions}; 
such solutions are found in mission rules. The procedures in 
this section cover significant single failures and are not 
intended to replace the detailed failure modes-effects analyses 
published in other documents. 


The malfunction procedures are for use during Apollo missions 
where an EMU having an SV 706100-7 PLSS will be worn. The 
procedures have been classified as (1) emergency, (2) EVA, 
and (3) post-EVA. (The post-EVA period commences when the 
LM cabin pressure reaches 3.5 psia.) 


For maximum safety, all emergency procedures should be memorized 
so action can be taken immediately when the malfunction occurs. 
The EVA procedures do not need to be memorized since they are 
provided through voice communications except for steps which 
cover EVA procedures for loss of voice communications. 


The post-EVA procedures are designed to extract a maximum amount 
of information on any observed anomaly since the PLSS/OPS and 
associated hardware would not normally be returned to earth 

for postflight analysis. The emergency procedures are devised 
so that telemetry is not used because telemetry data may not 

be available to the crewman. (Telemetry should be employed 

to aid the emergency procedures, however, if it is possible 

to do so.) 


The procedures and remarks are representative of a nominal EMU. 
Values aud quantities, which are characteristic of an individual 
EMU and which can be established only be testing the actual 

EMU to be used in the flight, are underlined in each case. 
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5.2 FORMAT OF MALFUNCTION PROCEDURES 


5.2.1 Malfunction procedures are presented in the format of logic-flow 
plock diagrams. Diagram blocks represent procedural steps. 
Those blocks outlined with double lines and containing capital- 
ized statements indicate system failures. Within blocks, state- 
ments preceded by black dots (e) indicate required actions. 


5.2.2 The malfunction procedures are presented in three columns headed 
SYMPTOM, PROCEDURE, and REMARKS. A description and use of each 
of these columns is as follows: 


SYMPTOM The primary purpose of the symptom column 
is to give a first indication of the mal- 
function as received by either the crew 
or telemetry. The possible causes of the 
malfunction are indicated in this column. 


PROCEDURE The procedures column presents a step-by-step 
logic-flow diagram of actions and decisions 
used to isolate or correct a malfunction 
symptom. The remote-event number symbols 
are used to reference items to the REMARKS 
column or to refer to other procedural steps. 


REMARKS This column will include the following in- 
formation: 


a. Amplifying additicnal remarks related 
to the symptom, such as relief valve 


vents at psid. 


b. Amplifying remarks which relate toa 
decision and/or action items. 


c. Explaining resultant system status or 
operational capability after a failure 
has been identified. 


d. Cautioning or warning, as necessary, 


to cover conditions that may exist 
because of a failure 
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5.3 MALFUNCTION SYMPTOMS FOR EMU USING PLSS SV 706100-7 
Symptom 


EMU 1 - Warning tone ON and low vent flow flag "P" 
(vent-P) ... bs dh Seta wae can ote, Sar 


EMU 2 - Warning tone ON and low PGA pressure flag "0" 
(PRES ~"O") 2. , @> ve Sor Brn ah es Mae ae 


EMU 3 - Warning tone ON and high 0, flow eEies Non 
(0, OU) abs vias ee Shs tea Oe tha ect ae By Be 3 


EMU 4 - Warning tone and low feedwater pressure flag "A" 
(H,0-"A") while using primary feedwater ..... 


EMU 5 - Warning tone and low feedwater pressure flag "A" 
(H,0-"A") while using auxiliary feedwater ...... 


EMU 6 - Warning tone with all warning flags CLEAR . 


EMU 7 - PGA pressure gage <3.7 psid and ies stable 
and everything else normal... =. : Se We 6 ae ah 


EMU 8 - PLSS 0, quantity indicator abnormal reading 
EMU 9 - PGA pressure gage >4.0 psid 

EMU 10 - Loss of pump noise .. =. 

EMU 11 - Inadequate cooling of crewman . 


EMU 12 - EVA-1 loses voice from MSFN (EVA-1 has 
voice from EVA-2) . 1... 0. 6 ee te ee we we 


EMU 13 - EVA-1 loses voice from MSFN (EVA-1 does 
not receive voice from EVA-2) ..... 466 


EMU 1h - EVA-1 loses voice from EVA-2 (EVA-1 has 
voice from MSFN)... 1. ee ee ee ee 


EMU 15 - EVA-2 loses voice from MSFN (EVA-2 
receives voice from EVA-1) ..... ; 


EMU 16 - EVA-2 loses voice from MSFN (EVA-2 
does not receive voice from EVA-l1) .... 


EMU 17 - EVA-2 loses voice from EVA-1 (EVA-2 
has comm. with MSFN)... .. 2. 6 ee eee 


EMU 18 - Loss of voice comm. with EVA-1, EVA-2, 
or MSFN (two-man EVA) (comm. restoration procedure) 


EMU 19 - EVA loses voice from IM . 
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Sapo Page 
EMU 20 - LM loses voice from EVA... . ee ee ee ee ew ee) OMB 
EMU 21 - GT8168P/GT8268P PGA pressure <3.7 psid and 

apparently steady (no warning tone) . . 1. ee eee ee ee 5689 
EMU 22 - GT8168P/GT8268P PGA pressure >4.0 psid ... 1... SHhd 


EMU 23 - GT8182P/GT8282P PLSS 0, pressure abnormal 
(no warning tone) .....0 4. : Sted: Pa. Seis A Se BENT 


EMU 24 - GT8110P/GT8210P feedwater pressure <1.2 psia 
(no warning tone) while using primary feedwater ..... . 5-3 


EMU 25 - GT8110P/GT8210P feedwater press. <1.2 psia (no 
warning tone) while using auxiliary feedwater ....... Shh 


EMU 26 - GT8154T/GT8254T LCG H,0 temperature >50° F 
(with diverter valve in MAX noo 5 ua aa and no 


warning tone) ... ; Hoe eee ged BEES 


EMU 27 - GT8i96T/GT8296T LCG HO AT >11° F (maximum 
diverter valve position) ..“... SAR psa Sie ORs “ol ae ae. J SEB 


EMU 28 - GT8140C/GT8240C PLSS battery current 
>3.0 A (no warning tone)... 1 6 ee ee ee ee we ew ee) OMT 


EMU 29 - GT81h40c /GT82h0C PLSS battery current 
<2.3 A (no warning tone)... ... Stee estes ever aoe ee! 5S 


EMU 30 - GT8141V/GT8241V PLSS battery oe 
<16.0 V de (mo warning tone). ..... Be BaP Bay ee He ow, Se, HSL 


_ EMU 31 - GT8170T/GT8270T 0, temperature <38° F 
(no warning tone) «see eee ee ee ee eee ee ee 558 


EMU 32 - GT8170T/GT8270T 0 pata 720° F and oe 


2 


(no warning tone) ... esa : tg fe tee) «5H54 
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SYMPTOM PROCEDURE REMARKS 


EMERGENCY PROCEDURE 


Warning tone OW 
and low vent 
flow flag "P” 
(VENT-P) 


@ Cycle 

fan OFF/ON 
Low vent flow 
flag CLEAR 
after 10 sec 


@ Actuate 
OPS 


@ Open 
purge valve 
to LOW FLOW 


S) 


The OPS 
regulates 

at 3.7 + 0.3 
peid 


A full OPS 
will provide 


a minimum 

of 1.25 hours 
operation at 

4 lb/hr flow 

at 50° to 80° F 
inlet temperature 
with purge valve 
open to LOW FLOW 
position. 


Fier eet een emer 


EVA PROCEDURE 


Actuating 
parameter: 

Vent flow 

<b.0 to 5.3 
acfm for >5 sec 


e6T8140c/ 
GT82L0C PLSS 
battery cur- 
rent >3.0 A 


| 
| or <2.3 A or 
| 


FAN FAILED 
OR DEGRADED 


Possible causes GT616PT / 


GT8270T O5 
temp <38° F 


a. Fan OFF or 
degraded 


Battery 
degraded 


High PGA 4P | 


GTB141V/ FAILING 
Low vent | GTB2L1V BATTERY 
flow sensor FLSS battery CAUSED FAN 


failed on or voltage DEGRADATION 
shifted set <16.0 V dc 


point 

| No 
Flow re- 
striction in 


PLSS vent ia POST-EVA PROCEDURE 


loop 
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PROCEDURE 


La Repressurize IM 
@ PLSS 8, - OFF 
@ OPS 05 - OFF 
@ Doff helmet and gloves 
@ Disconnect OPS and 
purge valve . 
@ Connect blue LM ECS and 
red PGA gas connectors 
@ Connect red LM ECS and 
Dlue PGA gas connectors 
@ Activate ECS <30 sec 


LOW VENT FLOW SENSOR 
SHIFTED SET POINT OR 
FAILED CLOSED 


HIGH PGA AP, OR FAN PERFOR- 
MANCE DEGRADED, OR SHIFT IN 
LOW VENT FLOW SENSOR SET 

POINT 


REMARKS 


C5D-A-789-(2) T 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS 


EMU 2 EMERGENCY PROCEDURE 


oe) 


‘ OPS regulated 
aa at 3.7 + 0.3 psia. 
PGA pressure @® Actuate 

OPS 


Low PGA 
pressure flag 
CLEAR 


Actuating 
parameter: 


PGA pressure 
<3.25 LOW PGA 


+ 0.15 psid PRESSURE SENSOR 
FAILED ON 


Possible causes: | EVA PROCEDURE 


a. EMU leak 
pressure gage and @ Verify PCA 
b. Low PGA GT8168P/CT8263P pressure gage and 
pressure sensor PGA pressure GT8168P/cT8268P 
failed ON >3.4 psia and PGA pressure 


shut off OPS >3.10 psia 


. PLSS 5 


regulator ro ee ee ee ee ee ee ee ee 


shifted set ; POST-EVA PROCEDURE 


point or 
failed closed 


@ EMU pressure 
integrity check 


Verify purge viv - CLOSED 
@ OPS Oy - OFF 


@ PLSS O5 - OFF 


To step 6 
next page 


BASIC DATE ___May_ 1969 CHANGE DATE _____JUNE 1971 PAGE 5-7 


SYMPTOM 


BASIC DATE 


CSD-A-789-(2} I 


PROCEDURE 


APOLLO OPERATIONS HANDBOOK -EMU 


POST-EVA PROCEDURE (Continued) 


@ PGA/PLSS Press. 
Integrity Check 


@ Disconnect OPS 
@PLss o, - ON, 


then OFF 


@ POA Press. 
Integrity Check 


@ Connect ECS 
to PGA 

@ Disconnect 
PLSS Hoses 


DEGRALED PRESSURE 
REGULATOR 


@ RECORD GT8168P/ 

GT8268P PGA PRESSURE 
OR 

@ CONNECT BLUE PLSS 
GAS CONNECTOR TO 
OPS PRESSURE REGU- 
LATOR CHECKOUT 

@ STOWAGE PLATE 
PLSS 05 - ON 


@ RECORD 
GAGE PRESSURE 


PLS O., 
quantity 
indicutor 
shows recharge: 


FLSS 0, 


PRECSURE COMMON 
XDUCER FAILED 


May 1969 


BETWEEN 

OPS SHUTOPF 
VLY. AND 
PGA 


LEAK 
BETWEEN 
PLSS 05 
UhUT=OFF 
VALVE AND 
PGA. 


@ Pressurize 
5 ventilaticn loop 


PLos G_ 
quantity 
indicator 
< gage 
zero 


@ Recharge 


PLSS 5 


@Depress blue PLES ras 
connector to vent PLSS 
@Felease blue PLSS gas 


connector 
@ FLSS 95 - ON, then 
_ OFF after 5 min 
@®Depress blue PLSS 
gas connector 


Verify PLSS 0,, flow 


@ Recharge 
PLSS Og 


PRESSURE REGU- 


LATOR 


FAILED 


CLOSED 


678182 /GT 8282 
PLSS 


o, pressure 


shows recharge 


QUANTITY INDI- 


CATOR 
To step 26 
next puge 


CHANGE DATE 


FAI LEC 


To step 22 
next page 


JUNE 1971 


REMARKS 


© 


If PLSS 0, quantity 
a 
insufficient, per- 
torm integrity 
check with ECS. 


PAGE 


im 2 


CSD-A-789-(2) I 
APOLLO OPERATIONS HANDBOOK- EMU 


SYMPTOM PROCEDURE 


POST-EVA PROCEDURE (Continued) 


REMARKS 


@ Pressurize 
05 vent loop 
@ PISS gas 
connectors to 

be stowed in 

stowage plates 
@ PLSS Oy - ON 


GT8182P/GTB282P 
PLSS Os pressure 


stable 50 min 
after recharge 


LEAK 
BETWEEN 
PLSS O, 


SHUTOFF 
VALVE AND 
PLSS 05 


PRESSURE 
REGULATOR 


GT8182P /GT8282P 
PLSS 05 pressure 


decay after 5 
minutes 


LEAK UPSTREAM OF 
PLSS 6, SHUTOFF 
VALVE 


@ PLSS/PGA 
pressure verifi- 
cation 


@ PLSS O, ~ OFF 


@® Connect blue 
PLSS gas connector 
to OPS regulator 
pressure checkout 
stowage plate 


@ PLSS Gy - ON 


HIGH O. 


2 
Checkout gage USAGE OR 
pressure UNLOCATED 


<4.6 psid LEAK 


PRESSURE REGU- 
LATOR REGULATING 
HIGHER THAN PRV 
CRACKING 

PRESSURE 


BASIC DATE__MAY 1969 CHANGE DATE __JUNE 1971 PAGE 3-9 


CSD-A-789-(2) I 
APOLLO OPERATIONS HANDBOOK-EMU 


PROCEDURE REMARKS 
EMERGENCY PROCEDURE © Movement: of the 


PLSS 9% quantity 


approximately 
If PGA press. was one-half of one 
<3.7 psid division (or 
more) in 5 
minutes will 
indicate high 


o, flow. 


Warning tone 
ON and high If PGA press. >4,0 


95 flow psid 
flag "o" @® PLSS 0, shutoff 


(0,-"0") ee valve - OFF 


Actuating PLSS 0, PRESSURE 
parameter? REGULATOR FAILURE 


PISS 0, flow quantity 
>0.50 to indicator 
decreasi 
0.65 Ib/hr Coes @ Attuate OPS 
for 25 sec ees 
Se eet a sam ce cee a 


EVA PROCEDURE 


Possible causes: | 
POST-EVA PROCEDURE 


a EMU leak HIGH 0, 


db. Primary 95 


FLOW SENSOR 


pressure 
FAILED ON 


regulator 
regulating 
higher than 
PRV cracking 
pressure 
High oO» flow 


sensor Beatie 
on 


@ EMU Press. 
Integrity Check 


Verify purge 
valve - CLOSED 
‘OPS O5 - OFF 


PLSS 0, 
supply - OFF 


To step 13 
next page 


| Integrity all right 


BASIC DATE _MAY 1969s CHANGE DATE JUNE 1971 PAGE _5-10__ 


CSD-A-789-(2) TL 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE 


POST-EVA PROCEDURE (Continued) 


REMARKS 


If PLSS Oo, quan- 


tity insufficient, 
perform integrity 
check with ECS. 


@ PGA/PLSS 
Pressure integrity 


check 


e Disconnect OPS 
@ PLSS O5 - ON, 


then OFF. 


Integrity all right 


@ PGA press. 
integrity check LEAK BETWEEN 


HIGH Oy FLOW : 


@ Connect ECS SENSOR AND 
to PGA PGA GAS 


@ Disconnect ‘ONNECTOR 
PLSS hoses ; 


Integrity all right 


Was 
GT6168P/ 
GT8266P 
PGA press. 
<4,6 psid 


PRIMARY o5 PRESS. 


REGULATOR REGULATING 
HIGHER THAN PRV 
CRACKING PRESS. AND 

_ PGA PRESS. GAGE 
FAILED 


pasic DATE ___May_ 1969 CHANGE DATE —_JUNE 1971 PAGE_2t} 


YMPTOM 


Warning tone 
and low feed- 
water pressure 
flag "A" (H,0- 
"a") while 


using primary 
feedwater 


Actuating 
parameter: 


sure <1.45 
+ 0.25 psia 


Possible causes: 


a, Sublimator 
breakthrough 


Db. Hy 
blocked 


© separator 


Feedwater pres- | 
c. Depleted | 
mary feed- 
water reser- | 
voir | 
dad. Blockage 
at primary 
feedwater 
bladder 


outlet 


e. Feedwater 
pressure 
sensor 
failed on 


f. Primary HAO 
shutoff and 


relief valve 


| 
| 
| 
| 
| 
| 
. closed | : 
| 
| 
| 
| 
| 


BASIC DATE 


Is primary 
H,0 shutoff an 


and relief 
valve open 


PRIMARY 


H,0 SHUTOFF 


AND RELIEF 
VALVE CLOSED 


® H,0 diverter 


valve - MIN. 
@ Primary H,0 


shutoff and. 
relief valve - 
OPEN 

(Wait 4 min or 
until flag clears 
before changing 
diverter valve 
position) 


MAY 1969 


CSD-A-789-(2} IT 


APOLLO OPERATIONS HANDBOOK - EMU 


EVA PROCEDURE 


<1.2 psia, and 
GPOLjOT/GT27OT 


O, temp +50° F 


and rising 


LOW FEEDWATER 
PRESSURE SWITCH 
FAILED 


@ Sublimator 
restart 


@® Primary 4,0 


shutoff and relie 
valve - CLOSED 
e 4,0 diverter 


valve - MAX. ~ 
@ After 5 min 
H,0 diverter 


valve - MIN. 
@ Primary H,0 


Low feedwater 
pressure flag 
CLEAR after 4 min 


To step 1° 
- next page 


>= acenee nae e senses 


CHANGE DATE 


PROCEDURE 


feedwater pressur 


REMARKS 


© 


Actuation of the 
OPS and opening 
of the purge valve 
to HIGH flow mey 
also be used if 
BSLSS is not 
carried. If PLSS 
0,, valve remains 
ofen during 
purge mode, 

POS consumables 
may be'depleted. © 


GTE154 /GTRS5hT 
LcG HAC temp 
750° F and 
rising YES 
GTR19ET/GTE296T | 


LCG #0 AT 


<5° F and de- 
creasing (H,0 


diverter in 
MAX. COOLING) 


© 


It is 
assumed 
that normal 
feedwater 
depletion 
has not 
occurred. 


@ 


The heat load should 
be maintained during 
the first 5 minutes 
since the objective 
is to dry out the 

sublimator. 


SUBLIMATOR 


EREAKTHROUGH 


If additional 
cooling is required 
® H0 diverter — 


valve - MIN. 
@ Auxiliary h,0 


shutoff and relief 
valve - OFEN 

(wait 4 min or 
until flag clears 
pefore changing 
diverter valve 
position) 


Cooling improved or 
low feedwater pressure 
fiag CLEAR within 

4 min 


@ If additional 


cooling is required, 
activate BSLSS 


JUNE 1971 _ PAGE 5-12 


a 


CSD-A-789-(2) TI 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM . PROCEDURE - REMARKS 


POST-EVA PROCEDURE 


BLOCKAGE @ Pressurize 
AT PRIMARY backside of 
FEEDWATER feedwater blad- 
BLADDER der from 0 
OUTLET . . vent loop 


@ Connect LM 
waste management 
system to PLSS 
primary vent 
connector 

@ Close auxiliary 
H,0 shutoff and 


relief valve 

@ Hoses 
disconnected 
from PGA 

@ PLss Oy - ON 


Feedwater expelled 
through primary 
feedwater vent 
connector 


® Connect LM 
waste mgmt. system 
to drain connector 


PRIMARY 
FEEDWATER Drain #0 or 


RESERVOIR Og expelled 


DEPLETED 
from Ao drain 


connector 


WATER 
SEPARATOR 
BLOCKED 


Basic pate __May_ 1969 CHANGE DATE —_JUNE1971._ PAGES 


SYMPTOM 


Warning tone 
and low feed- 
water pressure 
flag "A" (H,0- 
"a") while 
using 
auxiliary 
feedwater 


Actuating 
parameter: 


Feedwater 
pressure 
«1.45 
£0.25 psia 


Possible causes: 


a. Sublimator 
breakthrough 


. Depleted 
primary and 
auxiliary 
feedwater 
reservoirs 


Blockage 


between feed- 
water bladder 


and pressure 
Xducer 


Feedwater 
pressure 
sensor 

failed on 


Primary 4,0 


shutoff and 
relief valve 
CLOSED 


Auxiliary H,0 


shutoff and 
relief valve 
CLOSED 


. Water 
separator 
blocked 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


POST- EVA PROCEDURE 


primary 


H,0 shutoff 


and relief 
valve open 


PRIMARY 


#0 SHUTOFF 


AND RELIEF 
VALVE CLOSED 


CSD-A-789-(2) II 


PROCEDURE 


EVA PROCEDURE 


Is 
auxiliary Hoo 
shutoff and 
relief vaive 
open 


AUXILIARY 
H,0 SHUTOFF 


AND RELIEF 
VALVE CLOSED 


é 
| e 4,0 diverter valve - 


MIN. COOLING 


@ Primary and auxiliary H30 


shutoff and relief valves - 
OPEN (wait 4 min or until 
flag clears before changing 
diverter valve position} 


@ Primary 
#0 shutoff 


and relief 
vaive - CLOSED 
e H0 diverter 


valve - MAX. 
COOLING 
@ After 5 min, 


H,0 diverter 


valve - Mih. 
COOLING 

@ Primary H,0 
shutoff and 
relief valve - 
OPEN 


Low feedwater 
pressure flag 
CLEAR after 
4 minutes 


SUBLIMATOR 
BREAKTHROUGH 


GT8isur/ 
GT8254T 
LOG HO 

2 
temp 
>90° F and 
rising 
GT8196T/ 
GT8296T 
LCG HO AT 

2 
<5° F and 
decreasing 
(Ho diverter 


in MAX. 
COOLING } 


To step 12 
next page 


APOLLO OPERATIONS HANDBOOK-EMU 


@ir 
additional 
cooling is 
required 
activate 
BSLSS 


GT8110P/ 


GTB210P 
feedwater 
pressure 
<l.2 psia 
and 
GT&160T/ 
GT8270T 


PLSS Oy 


temp > 50° F 
and rising 


To step 11 
next page 


REMARKS 


Actuation 
of the OPS 
and opening 
ef the purge 
valve to HIGH 
flow may also 
be used if 
BSISS is not” 
earried. If 
PLSS 0, valve 


remains open 
during purge 
mode, POS 
consumables 
may be 
depleted. 


The heat 
load should 
be maintained 
during the 
first 5 minutes 
since the 
objective is 
to dry out 
the sublimatcr. 


A sublimator 
restart may be 
attempted prior 
to going to 
step 12 
(precedure for 
restart is given 
in step 7, this 
page). 


JUNE 1971 


PAGE 214 


t 
f 


CHANGE DATE 


BASIC DATE MAY 1969 


Tz 


CSD-A-789-(2) DI 
- APOLLO OPERATIONS HANDBOOK - EMU 


SYMPTOM PROCEDURE REMARKS 


POST-EVA PROCEDURE 


@® Pressurize backside 


LOW 
5 of feedwater bladder from 
FEEDWATER 0, vent loop 
PRESSURE 2 
Seiten @ Connect LM waste 
FATLED Banagement system to PLSS 
auxiliary feedwater vent 
connector 
. : @ Hoses disconnected 


from PGA 
@ PLSS Oy - ON 
BLOCKAGE oe = 
BETWEEN Feedwater expelled 
. BLADDER through auxiliary 
AND feedwater vent connector 
FEEDWATER 
PRESSURE 
XDUCER 


BOTH 
FEEDWATER management 
RESERVOIRS system 
DEPLETED to PLSS H,0 
drain 
connector 


Drain HAO 


or 03 


expelled from 
PLSS H,0 drain 


connector 


WATER 
SEPARATOR 
BLOCKED 


BASIC DATE MAY 1969 CHANGE DATE JUNE 1971 PAGE S=19 


SYMPTOM 


Warning tone 
with all warn- 
ing flags 
CLEAR 


Actuating 
paresmeters: 


Vent flow 
<4.0 to 5.3 
acfm for 

>5 sec 


PGA pressure 
<3,10 to 3.40 
psia 


PLSS O, flow 


20.50 to 0.65 
lo/hr for 
>5 sec 


Feedwater 
pressure 
<1.20 to 1.70 
psia 


Possible causes: 
Tone failure 
Low vent flow 


High PISS 0, 
flow 

Low feedwater 
pressure 


Low PGA pres- 
sure 


BASIC DATE 


CSD-A-789-(2} M1 


APOLLO OPERATIONS HANDBOOK-EMU 


PGA pressure 
gage <3.40 
psid 


@ After tone 
goes off, 
change posi- 
tion of mode 
select switch 
momentarily 


TEMPORARY TONE 
ACTIVATION 


VENT FLOW 
FLAG FAILED 
CLEAR 


@ Actuate 


@ Open purge 
viv to LOW 


Go to 
step 4, EMU 1 
page 5-5 


PROCEDURE 


@ Actuate OPS 


LOW PGA PRES-~ 
SURE FLAG 
FAILED CLEAR 


>5 sec, then 
ON 


Low vent flow 
flag pw 

(vent -"P") 

while fan 1s off 


YES 
@) 


Observe 


PLSS Oy 


quantity @ Actuate 
indicator OPS 
for indica- 

tion of hign 


O5 flow 


High © v 
2 1\2| HIGH 0, FLOW 
flow indicated 2 
FLAG FAILED 


NO CLEAR 


a eS eee 


| EVA PROCEDURE 


| 
| 
| 
| 
| 
| 


May 1969 


CHANGE DATE 


Primary 
H,0 shutoff and 


relief valve - 
OFEN 


ete) 


To step 17 
next page 


Go to step 18 
next page 


Go to 
step 2h 
next page 


JUNE 1971 


Movement of 


the PLSS 9, 


quantity 
ingicater of 
apprcxinately 
one-half of 
one division 
(or more) in 
5 minutes 
will indicate 
high 95 flow. 


PAGE 2-16 __ 


SYMPTOM 


BASIC 


DATE 


LOW FEED- 


WATER PRESSURE 
FLAG FAILED 
CLEAR 


e Hoo diverter 


valve - MIN. 
@ Open primary 


H,0 shutoff and 


relief valve 
@ Wait & min 
before changing 


H,0 diverter 


valve position 


LOW FEED-~ 


WATER PRESSURE 
FLAG FAILED 
CLEAR 


td #20 


diverter 
valve - MIN. 
@ Open auxil- 


iary H,0 shut- 


off and relief 
valve 

@ Wait 4 min 
before changing 
HA0 diverter 


valve position 


MAY 1969 


CSD-A-789-(2) TI 
‘APOLLO OPERATIONS HANDBOOK - EMU 


PROCEDURE 


EVA PROCEDURE (Continued) 


GT8110P/GTE210P 
feedwater pressure 
<1.2 psia, and 
GT6L7OT /GT827 OT 05 
temp >50° F and 
rising 


TONE FAILED 
(CAME ON 
WHEN THERE 
WAS NO CAUSE) 


Auxiliary 
H,0 shutoff and 


relief valve -- 
OPEN 


@ if 
additional 
cooling is 
required, 
activate 
BSLSS 


CHANGE DATE 


FEEDWATER 


PRESS. FLAG 
FAILED CLEAR 


Go to step 3, 
EMU h, page 5-12 


GT8110P /GT8210P 


feedwater press. 
<l1.2 psia and 
GTB1TOT/GTE260T 0, 
temp >50° F and 
rising 


JUNE 1971 


REMARKS 


© 


Actuation of 
the OPS and 
opening of the 
purge valve to 
HIGH flow may 
also be used 
if BSLSS is 
not carried. 
If PLSS 0 
valve re- 
mains open 
during purge 
mode, POS con- 
sumables may be 
depleted. 


PAGE 22! 


CSD-A-789-(2) IT 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS 
EMERGENCY PROCEDURE 


©) 


PLS3 oO, pressure 
PGA pressure 


regulator regulates 

gage <3.7 psid @ Actuate the the PGA to 3.7 psid 
and apparently OPS minimum if flow is 

t in t . de 
stable and Dose PGA OT to 0.7 lb/hr 
everything else Tess 
normal PB Ure ESSE 

respond 


Possible causes; | 


a. Gage shift or 
failure 


b. PISS 0. PGA 
2 PRESSURE 
regulator 


GAGE 
shiftt/ FAILED 
degraded 


Verify GT8168P/ 
GT8266P PGA 
pressure 

>3.7 psid 


PLSS Oo» 


REGULATOR 
SHIFTED 
SET POINT 


pasic pATE ___May_1969_ CHANGE DATE _JUNE1971__ PAGE_:18 


SYMPTOM 


PLSS 95 


quantity 
indicator 
abnormal 
reading 


Possible 
causes: 


a. PLSS o5 


quantity 
indicator 


PGA pressure 
<3.7 or >4.0 
psid or high 
oO, flow 


flag "o" 


CSD-A-789-(2) 


APOLLO OPERATIONS HANDBOOK-EMU 
PROCEDURE 


EMERGENCY PROCEDURE 


| 2 le Actuate 
OPS 


If PGA 
pressure 
was <3.7 
psid or 
HIGH 0, 


flow . 


FLAG "0" 
If PGA 


pressure 
>h.o psid 
@'PLSS 5 


valve - OFF 


PLSS oO, 


PRESSURE REGU- 
LATOR FAILED 


REMARKS 


®@ 


1600 Btu/hr 
metabolic 

load plus 
allowable 

EMU leakage 
consumes approx- 
imately 0.25 1b/ 


hr O05. 


Without makeup 
O55 this will 


reduce PGA 
pressure to 
3 psia in 
approximately 
3 minutes. 


~~ EVA PROCEDUR 
failed EVA CE E Go to step 5, 


» PLSS O5 _ EMU 2, page 5-7 


pressure 
Xducer 
failed 


GT8182P /GT6282P . @) 
agree with PLSS 05 


quantity indicator OPS regulates 


- PLS O, regu- 
lator 
regulating 
out of spec 

- EMU leak 


. High 95 usage 


BASIC DATE 


PLSS O5 


quantity 
indicator 
shows re- 


May 1969 


POST-EVA PROCEDURE 


oT8182P/ 
GT6282P 
PLSS oO, 


pressure 
shows 
recharge 


PLSS o, QUANTIT 
INDICATOR WAS 
IN ERROR 


OT8182P/ 


GT8282P PLSS 
O5 PRESSURE 


FAILED 


LEAK 
BETWEEN PISS 


0, SHUTOFF 


VALVE AND 
HIGH 0O,, FLOW 


SENSOR” 


CHANGE DATE 


GT8182P/ 


GT&é2B82P PLSS 
O5 pressure 


shows recharge 


PRESSURE XDUCER 
FAILED 
(COMMON XDUCER) 


@ PLSS o5 


shutoff valve - 
OFF 


GT6182P/ 


GT8282P PLSS o5 
pressure or 
PLSS O5 quan- 


tity indicator 
stable after 
2O minutes 


UPSTREAM OF 
PLSS oO SHUTOFF 


JUNE 1971 


at 3.7 + 0.3 psid. 


PAGE_2-19 


C$D-A-789-(2) TI 
APOLLO OPERATIONS HANDBOOK-EMU 


PROCEDURE 
EMERGENCY PROCEDURE 


PGA pressure Heh 05 teu @ Actuate OPS PLES 0, PRESS. 
gage flag ng" cay 7 
>4.0 psid (after 5 sec) @ Close PLSS LATOR FAILED 
0, shutoff OPEN OR SHIFTED 
er PLSS 0, 2 SET POINT 
quantity valve if See 
indicator possible 
decreasing 


EVA PROCEDURE 


Possible causes: = Gy 


a. Regulator 
fails open 
or shifts 
get point Does GT8168P/GT8268P 
PGA press. agree with 
b. PGA pressure | PGA press. gage 
gage fails 


SHIFT IN PLSS Oy 
REGULATED PRESSURE 


NO 


POST-EVA PROCEDURE 


gas connector to GTB168P/GT8268P 


OFS Teeulator PGA PRESS. FATLED 
checkout stowage 


plate 


Does OPS gage agree } 
with PGA gage YES 


No 


PGA PRESS. 
GAGE FAILED 


easic pate —__May_1969__ CHANGE DATE —__JUNE1971 


REMARKS 


@ 


PLSS 8, pressure 


regulator regu- 
lates to 4.9 psid 
maximum to PGA. 


GA pressure relief 
valve cracks at 
5.0 to 5.75 psid. 


@ 


If additional mobil- 
ity is needed, 

open purge valve 

to reduce PGA 
pressure to 

>3,h psid. 


6) 


An additional 
indication of 
high PGA pressure 
would be reduced 
PGA mobility. 


SYMPTOM 


Loss of pump 
noise 


Possible causes: 


Pump switch 
OFF 


Power failure 


Cpen RCU 
connection 


Pump failure 


BASIC DATE 


CSD-A-789-(2) LT 
APOLLO OPERATIONS HANDBOOK-EMU 


PROCEDURE 
EMERGENCY PROCEDURE 


REMARKS 


@ 


ACTUATION of OPS 
and opening of 
purge valve to 
HIGH FLOW may 

also be used if 
BSLSS is not carried. 
If PLSS 0, shutoff 
valve Tr ins 
open during 

purge valve 
operation, POS 
consumables 

may be depleted. 


Receiving 
sidetone 


@ Actuate OPS 
and purge valve- 
LOW FLOW and 
activate BSLSS 


EVA PROCEDURE 


GTB1LOC/ 
Pump switch GTb2b0c 
ON PLSS battery 
current 


<1.9 A 


PUMP MOTOR 
FAILED 
(OPEN CIRCUIT) 


@ If additional 


cooling is required 


PUMP SWITCHED PUMP SEIZED 
activate BSLSS 


OFF OR SLOWED 


POST-EVA PROCEDURE 


Ts RCU connection 
properly mated 


MAIN POWER FAILED 


JUNE 1971 


May 1969 CHANGE DATE 


Inadequate 
cooling of 
crewman 

(no warning 
tone, no 
warning flag) 


Possible causes: 
Thermal leak 


Pump ae 
tion or flow | 
restriction 
Gas in trans-| 
port water 
line | 


Primary water| 
shutoff and 
relief valve 
closed 
Auxiliary | 
water shutoff 
and relief 
valve 

closed 


Water 
separator 
blocked 


Depleted 
primary 
feedwater 
reservoir 


Depleted 

auxiliary 
feedwater 
reservoir 


Blockage 
between 


sublimator 


BASIC DATE_MAY 1969 


EMERGENCY PROCEDURE 


MAX. 
@ Verify pump 
switch - ON 


Is primary 
H,0 shutoff 
and relief 


valve open 


diverter valve- 
MIN, 
@ Open H,0 


shutorr and 
relief valve 
that inadver- 
tently was 
closed 


Wait 4 minutes 
before changing 
#0 diverter 


valve position 


GUSLYOT /GTSZ9ET 
yO AT 211° F 


GTSLiSUT/GTE254T 
HO temp <k5° F 


GT8170T/G18270T 
0, temp 290° F, 
TBLOET/GTS296T 
LOG U0 AT <8? F, 


and CTB1SNT/GT825uT 
LOG H,,0 temp *50° F 
2 20 


(h,0 diverter in 
MAX. COOLING) 


To step cd 
next prge 


CSD-A-789-(2) II 
APOLLO OPERATIONS HANDBOOK- EMU 


PROCEDURE 


EMU opereting 
on nuxiiiary 
feedwater 


gas trap for 5 
sec 


Cooling improved 
within 3 minutes 


@1f additional 


cooling is required, 
activate BSLSS 


FEEDWATER 
PRESS. SWITCH 
FAILED 


TE <3.5 LB/MIW 
DUE TO DEGRADED 
PUMP CR FLOW 
RESTRIC. ION 


GT8110F /GTG210 
fecdwater pressure 
<l.e psia 


FEEDWATER 


PRESSURE SENSOR 
FATLED 


Go to 


step 12, EMU 5 
Page 5-15 


CHANGE DATE 


H,9 shutoff and 


relief valve open 


GAS IN 
TRANSFORT 
WATER LINE 


LOW FEED- 


ATER PRESSURE 
a 


¥ 
SWITCh FAILED 


EMU cperating 
on auxiliary 
Tecuwuter 


step 9, EMU 4, 
page 5-12 


REMARKS 


© 


Actuation of the gas 
trap must be per- 
formed by another 
crewman. 


So) 


Actuation of the OPS 
and opening of the 
purge valve to HIGH 
flow may also be used 
if BSLSS is not 
carried. If PLSS Og 


shutoff valve remains 
open during purge 
mode, POS consumables 
may be depleted. 


@ 


As an additional 
indication of a 
degraded pump, the 
battery current 
may exceed 3.0 A. 


PAGE _2-22_ 


a 


CSD-A-789-(2} IL 
APOLLO OPERATIONS HANDBOOK -EMU 


SYMPTOM PROCEDURE 


EVA PROCEDURE (Continued) 


REMARKS 


EXCESSIVE 
THERMAL LEAK 
INTO EMU 


@ Check LEVA 


position, latch 
and interface 

collar, and adjust 
as required 


EMU 
INSULATION 
HEAT LEAK 


BASIC DATE__MAYI969__ CHANGE DATE___JUNE 1971 PAGE 5-23 


SYMPTOM 


EVA-1 loses 
voice from 
MSFN (see 

"Additional 
conditions” 
below) 


Does EVA-2 re- 
celve voice 
from MSFN 


Additional 


conditions: | 


1. Dual EVA 


2. EVA-1 has 
yoice from 
EVA-2 


Possible causes: 
EVA-1 "a" 
a. LM or MSFN 
failed 


VOLUME CONTROL 
TURNED TOO LOW 


b. EVA-1 "A" | 
volume con- 
trol turned 
tao low | 
e. EVA-1 8/T 
relay K-1 
failed 
closed in 
backup mode 


a. Triplexer man 
section failed 


e. EVA-1 "A" re- 
celver RF 
section failed 


f. EVA-1 tri- 
plexer "A" 
section, "A" 
receiver, or 
R/T relay K-1 
failed open in 
both modes 


on EVA-1 "A" re- | 
ceiver audio 
section failed 

h. Receiver "A" | 


RCU volume 
control failed 


Basic DATE —__May_1969 


ee ee ee ee 


POST-EVA PROCEDURE 


CSD-A-789-(2) I 
APOLLO OPERATIONS HANDBOOK-EMU 


PROCEDURE 
EVA PROCEDURE 


Does EVA-1 


YES have side- 
tone 


@ EVA-1 set 
Rcu "A" 

volume con- 
trol to max. 


YES 
Comm. restored 
YES 


NO 


@ Swap EVA-1 RCU 


with EVA-2 


EVA-1 receive on 
"a" receiver 


EVA-1 “A™ RECEIVER 
FAILED 


CHANGE DATE 


REMARKS 


@ Set EVA-1 
mode sel, SW. 
at "B" 

@ Set EVA-2 
mode sel. 

SW at mar 


Does EVA-2 
receive 
voice from 
EVA-12 


EVA-1 R/T RELAY 
K-1 FAILED OPEN 
IN BOTH MODES, 
OR TRIPLEXER "A" 
SECTION FAILED 


EVA-1 R/T RE- 
LAY K-l FATL- 
ED CLOSED IN 
MODE "B", OR 
"A" RECEIVER 
RF SECTION 
FAILED 


RECEIVER iar 
RCU VOLUME 
CONTROL FAILED 


JUNE 1971 


PAGE_>-26 


all 


SYMPTOM 


EVA-1 loses 
voice from 
MSFN (see 
“additional 
conditions” 
below) 


Additional 
conditions: 


Dual EVA 


EVA-1 does 

not receive 
voice from 

EVA-2 


Possible causes: 


a. Comm. 
carrier 
failed 


RCU mode 
selector "A" 
section 
failed 


RCU cable 
failed 


regulator. 
failed 


PLSS electri- 
cal umbilical 
failed 


Antenna or 
triplexer 
common port 
failed 


J-3 Pin 8 
failed 


BASIC DATE 


Does EVA-1 have 
sidetone 


ER set mode 
sel. SW. in "A" 
position 
Comm. restored 
with MCFN 


sel, SW. in 
position "B" 


oes EVA-1 hear 


ee 
NO 


@ &VA-1 PLSS 
fan - OFF 


EVA-1 hear 
warning tone 


vent flow 
flag "P" 


while fan 
is OFF 


YES 


To step 16 
next page 


May 1969 


APOLLO OPERATIONS HANDBOOK-EMU 


CSD-A-789-(2) I 


REMARKS 


PROCEDURE 
EVA PROCEDURE 


RCU MODE SELECTOR 
DUAL CONTACT "A" 
WAFER FAILED 


@ EVA-1 mcde sel, SW. 
in pos. "B" 

@ EVA-2 mode sel. SW. 
in pos. "a" 


RCU MODE SELECTOR "A" 
WAFER. FAILED 5 


To step 13 To step 18 
next page next page 


CHANGE DATE ___JUNE 1971 PAG E23 


CSD-A-789-(2} I 
APOLLO OPERATIONS HANDBOOK-EMU 


REMARKS 


SYMPTOM PROCEDURE 


POST-EVA PROCEDURE 


@ Swap EVA-1 
comm. carrier 
with EVA-2 


EVA-=1 COMM. 
CARRIER FAILED 


SUIT ELECTRICAL 
HARNESS FAILED 


RCU MODE 5SE- 
LECTOR DUAL 
CONTACT "A" 
WAFER FAILED 


PRIMARY DUAL/ 
COMM. REGU- 
LATOR FAILED 


EVA-1 
connect to 

IM electrical 
umbilical 


PL3SS ELEC- 
TRICAL 
UMBILICAL 
FAILED 


@ Swap EVA-1 
OPS with 
EVA-2 


EVA-1 ANTENNA 
OR CABLE FAILED 


EVA-1 TRIPLEX- 
ER COMMON PORT 
FAILED 


pasic pate May 1969 CHANGE DATE —___JUNE1971__ PAG E_:26__ 


“TEP 


a 


ee 


CSD-A-789-(2) I 
; APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS 


EVA PROCEDURE 


EVA-1 loses 

voice from @ EVA-1 set RCU 

EVA-2 (see "Ad-' B/C volume to VOLUME CONTROL WAS 
ditional condi- MAX. TURNED TOO LOW 


NO 


Additional 
conditions: 


Does MSFN hear 
EVA-1 has -1 "Rp" 
voice from ee Or ae Ba hae 
MSFM ig ae . SECTION FAILED 


2. Dual EVA 


Fossible 
causes: 


a. EVA-1 B/C Does MSFN re- @ EVA-2 switch EVA-2 PIT 
volume con- ceive T™ but PTT OFF/MAIN SWITCH WAS 
trol set too no voice from OFF 


EVA-1 "B" No 
receiver 

audio 

section 


failed @ EVA-2 mode sel. @ EVA-2 go to 


5W. - pos. "B" MOM from MAIN. 


YES YES 


NO 


switch was 
OFF 


EVA-2 R/T 
relay K-2 
failed 
closed in 
"A” position 


EVA-2 PTT | 


EVA-2 R/T RE- 
LAY K-2 FAILED 
CLOSEL IN "A" 


AM atk POSITION 


failed 


Audic sec- 
tion of 
signal 
processor 
failed 


FM LINK 
FAILED 


(Continued on 


t 
pene vege) se Eee = we on oe oe es es 


To step 15 To step 12 
next page next page 


—— pr 


BASIC DATE ___Mlay_ 1969 CHANGE DATE ____ JUNE 1971 PAGE_5:27___ 


CS0-A-789-(2) I 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS 


POST-EVA PROCEDURE 


Possible causes: 
(continued) 


@ Swap EVA-2 MAIN CONTACTS 

RCU with OF PIT SWITCH 

EVA-1 IN EVA-2 RCU 
FAILED 


6 PUT circuit 
in EVA-2 RCU 
failed 


h. POP? circuit 
in EVA-2 
PLSS failed 


- EVA-2 comm. 
carrier 
failed 


PRIMARY VOX 
CIRCUIT IN 

EVA-2 PLSS . 
FAILED 


EVA~2 COMM. 
CARRIER FAILED 


Comm. 
restored 


NO 


AUDIO SECTION 
OF SIGNAL 
PROCESSOR 
FATLED 


pasic paTE___May_ 1969 CHANGE DATE JUNE 1971. PAG E528 


“TEI 


CSD-A-789-(2) I 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS 


EVA PROCEDURE 


ese Pula Does EVA-1 re- @lEVA-2 set “]] EVA~2 "A" VOL- 
sta Abele ceive voice RcU "A" vol- UME CONTROL 
aitionelneeee from MSFN mya TURNED TOO LOW 
ditions” below) ; signe 
| 
YES 
NO 
Additional | 
bf conditions: 
| @ EVA-2 set 
Dual EVA mode sel. SW. 
~~ | at A" 
A~2 re- 
ceives voice 
Does EVA-2 
from EVA-1 | have sidetone 


Possible causes: | 


a. "A" volume - 
control 
turned too 
iow or failed @ EVA-2 set 

mode sel. 
SW at "B" 

EVA-2 "A" RE- EVA-1 set 

CEIVER RF SEC- mode sel. 

TION FAILED SW. at "A" 


LM or MSFN 
failed 


EVA~2 "A" re- 
ceiver RF 
section 
failed 


EVA-1 has comm. 
with EVA-2 


EVA-2 "A" 
section tri- 
Plexer failed 


No 


EVA-2 "A" 
receiver 
failed 


EVA-2 "A" SEC- 
TION TRIPLEXER 
FAILED 


| YES 


fe cacao ee ee Se 


POST EVA PROCEDURE 


@ Swap EVA-1 RCU with EVA-2 RCU "A" 
EVA-2 z . VOLUME CIRCUIT 


FAILED 
EVA-2 comm, with MSFN 
| restored YES 


EVA-2 "A" RE- 
CEIVER FAILED 


Basic DATE ___May_1969 CHANGE DATE ___JUNE1971_ ss PAG E2229 


SYMPTOM 
EMU 16 j 


EVA-2 loses 
voice from 
MSFN (see "Ad- 
ditional condi- 
tions" below) 


Additional 
conditions: 


Dual EVA 


EVA-¢ does 
not receive 
voice from 
EVA-1 


Possible causes: 
a. RCU mode 
selector 


duel contact 
failed 


RCU mode 


selector 
switch "A” 
wafer failed 


¢c. RCU P-3 pin 8 
failed 


{Continued on 
next page) 


BASIC DATE 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Does EVA-1 have 
sidetone 


@ EVA-2 set mode 
sel. SW. in 
"A" position 


MSFN comm. 
restored YES 


NO 


@ EVA-2 set 
mode sel. SW. 
to "B" 

Does EVA-2 
hear sidetone 
NO 


YES 


@ EVA-2 Fan 
OFF >5 sec 
then ON 


EVA-2 hear 
warning tone YES 


NO 


EVA-2 low 
vent flow 
warning 
flag "pr 


CSD-A-789-(2) Lit 
APOLLO OPERATIONS HANDBOOK -EMU 


PROCEDURE 
EVA PROCEDURE 


RCU MODE SEL. 
DUAL CONTACT 
"a" WAFER 
FAILED 


@ EVA-2 mode 
sel. SW. 
to ar 

@ EVA-1 mode sel, 
SW. to "A" 


RCU MODE SEL. 
SW. "A" WAFER 
FAILED 


RCU P-3 PIN 8 
FAILED 


Np cee ieeerane caren eee teed Deere 


To step 10 
next page 


“May 1969 


To step 17 To step 12 


next page 


CHANGE DATE 


next page 


JUNE 1971 


REMARKS 


_ PAGE_2-30_ 


CSD-A-789-(2) I 
' APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS 


POST-EVA PROCEDURE 


PLSS elec- 


trical umbil- 7 
ical failed @.EVA-2 @|EVA-2 swap 


connect to IM PLSS ELEC- OPS with EVA-1 
EVA-2 comm. umbilical TRICAL UMBIL- 
carrier ICAL FAILED 
failed 


EVA-2 tri- 
plexer failed 


EVA=-2 suit 
electrical @EVA-2 swap 


comm. carrier EVA-2 COMM. EVA-2 TRI- 
with EVA-1 CARRIER FAILED PLEXER FAILED 


harness 
failed 


RCU mode 
selector all right 
switch dual NO 
and primary 
contact "A" 
wafer failed 


Primary /dual EVA-2 swap RCU MODE SEL. 
comm. reg- EVA~2 SUIT RCU with EVA-1 SW. DUAL AND 


wlator failed ELECTRICAL PRIMARY CON- 
HARNESS FAILED TACT "A" WAFER 


EVA-2 antenna FAILED 
or cable 
failed 


PRIMARY /DUAL EVA-2 ANTENNA 


COMM. REGU- 
LATOR FAILED OR CABLE FAILED 


Basic DATE ___May_1969 CHANGE DATE ___UNE 1971 PAGE_5:31_ 


CSD-A-789-(2! I 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE 


REMARKS 


EVA-2 loses 
voice from 
EVA-1 (see 
"additional 
conditions” 


Additional 
conditions: 


1. Dual EVA 


2. EVA-2 has 
comm. with 
MSFN 


Possible caures: 


EVA-2 B/C 

volume con- 
trol turn- 
ed too low 


EVA-2 "Bp" 
receiver 
failed 


EVA-1 RCU PTT 
switch 
turned OFF 


EVA-2 "pl" 
section tri- 

plexer or K-2 
relay antenna 
section failed 


(Continued on 
next page) 


@: EVA-2 
set ROU B/C 
volume to 


Does MSFN have 
comm. from 
EVA-1 


ensure that 
RCU PIT 
switch is 
in MAIN 
position 


NO 


@ EVA-1 set 
“RCU PIT 
switch to 
MOM position 


® EVA-2 set 
mode sel. 
SW. to "A" 
@ EVA-1 set 
mode sel. 
SW. to "B" 


EVA-2/EVA-1 
comm. all 
right 


EVA-1 
RCU PTT SW. 
ACCIDENTALLY 
SET TO OFF 
POSITION 


EVA-1 VOX 
CIRCUIT OR 
RCU PTT SWITCH 
VOX SECTION 
FAILED 


EVA-2 
"B" RECEIVER 
FAILED 


EVA-2 

"B" SECTION 
TRIPLEXER OR 
K-2 RELAY 
ANTENNA SEC- 
TION FAILED 


EVA-2/EVA-1 
comm. restored YES 
NO 


POST EVA PROCEDURE 


@ EVA-1 swap RCU 


with EVA-2 BYAS I 


RCU PIT 
SWITCH 
CIRCUIT 


EVA-2/EVA-1 FATLED 
comm. restored 


To step 13 
next page 


May 1969 


CHANGE DATE 


BASIC DATE 


JUNE 1971 Shee 5-32, 


i a 


iT 


4 


CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS 


POST-EVA PROCEDURE (Continued) 


Possible causes: 
(continued) 


@\EVA- ! 
e. EVA«1 VOX see connect 1 to PLS EVA-1 PRIMARY / 


eireuit or ; T@RCU mode sel. DUAL SIGNAL 
RCU PTT wap see | switch to "B” PROCESSOR 
switch VOX {@IM set for FAILED 
section backup mode 


failed EVA-1/MSFN 

{| comm. restored | YES 
EVA-1 RCU 
FIT switch 


circuit 
failed 


EVA-1 pri- 
mary /dual 
Signal 
processor 
failed 


EVA~1 VOX/PTT 
CIRCUIT 
FAILED 


EVA-1 VOX/PTT 
eireuit 
failed 


EVA-1 comm. 

carrier ~ @ | EVA-1 swap 

failed comm. carrier NBs te 

CARRIER 

with EVA-2 FAILED 

EVA-1 suit 

electrical 

harness 

failed 


@ EvAé-1 SUIT 
ELECTRICAL 
RARNESS 
FAILED 


Basic DATE ___May_1969 CHANGE DATE —_JUNE 1971 


PAGE 233 


COU-A-7 OY-(Z) iil 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS 


EVA PROCEDURE 


eo) 


Reception of MSFR 
is disabled while 
outer volume is in 
full DECREASE. 


Lose of voice 


@ Outer volume 


Excessive 


EVCS RCVR A 
EVA-2, or MSEN noise present Sontrod. ie UELCH F 
(two-man EVA) in headset DECREASE = IM PROnLE ® 
(comm. restora- ON VHF A 


tion procedure) 


EMU data not 
available from EVA-1. 
EVA-] cannot hear 

MSFN. 


@ 


Possible causes: 


EVCS re- 


@ Increase @ Outer volume 


ceiver "A" 

saueich soponriate | [[ voune common ae 

failure : TOO LOW periodically EMU data not avail- 
to see if able from EVA-2. 


EVA-2 cannot hear 


noise present MSFN, 


b. LM VEF "a" Comm. all right 
failure 


¢. Volume con- 
trol toc low 


PTT switch 


OFF or inter- @PTT - OFF @ Outer volume 
mittent then MAIN control ~ 

e. VOX circuit Comm. all right oe 
failure ae NO 


f. EVA-1 XMTR 


mB" EVA-1 
See Oa 
fnceer PTT SWITCH bd ; 

, OFF OR YES 
Obes as INTERMITTENT Comm. all right 


NO 


g- EVA-1 RCYVR 
"B" /RCVR no" 

summed out- (2) 

put failure 


EVA-1 or 
EVA-2 total (3) 
comm. failure 


@ EVA 1 mode - 
pos. "Bt 
EVA 2 mode - 
pos. man 


Ke Comm. all right ES 


Comm. all right 


YES NO 


EVA-1 OR 
EVA-2 TOTAL 
COMM. FAIL~ 
URE (TRIPLEXER, 
POWER SUPPLY, 
ETC.) OR LM 
FAILURE 


EVA-1 RCVR ''B"/ 
RCVR "Cc" SUMMED 
OUTPUT FAILURE 


BASIC DATE ____May_1969 CHANGE DATE ___JUNE 1971 PAGE_5-34_ 


oI 


SYMPTOM 


EVA loses voice 
from IM (see 
"additional 
conditions” 
below) 


Additional 
conditions: 


1. Single EVA 


Possible causes: 


a, EYA "A" vol- 
ume control 
turned too 
low 


EVA "A" re- 
ceiver RF 
section 
failed 


R/T relay K-1 
failed 


EVA antenna 
falled 


EVA comm. 
carrier 
failed 


Triplexer 
common port 
failed 


LM electrical 


(Continued on 
next page) 


BASIC DATE 


Does EVA re- 
ceive voice 


@ EVA set RCU 
"A" volume 
control to 


@ EVA connect 
to LM Umbil. 


umbilical | Comm 
failed restored YES 
NO . 


May 1969 


CSD-A-789-(2) I 


PROCEDURE 
EVA PROCEDURE 


EVA "A" VOL- 
UME CONTROL 
TURNED TOO 
LOW 


@ EVA and LM 
configure 
for "B" 
mode 


POST-EVA PROCEDURE 


@ EVA swap 
OPS with 
other crew- 
man 


EVA R/T RE- 
LAY K-1, K-2, 
OR TRIPLEXER 
COMMON PORT 
FAILED 


To step 15 
next page 


CHANGE DATE 


APOLLO OPERATIONS HANDBOOK-EMU 


EVA "A" RCVR. 


RF SECTION, 
OR R/T RELAY 
K-1, OR LM 
FAILED 


JUNE 1971 


REMARKS 


PAGE_2232_. 


CSD-A-76Y-(Z) LiL 
APOLLO OPERATIONS HANDBOOK -EMU 


SYMPTOM PROCEDURE REMARKS 
POST-EVA PROCEDURE (Continued) 


Possible causes 


(continued) @ LM crewman 


wan transfer to LM ELECTRICAL 
pee’ | pilot's elect. UMBILICAL 
cuit failea umbilical FAILED 


LM failed 


EVA "A" re- 
ceiver RF 
section 


failed 
LM CREWMAN COMM. 


PLSS electri- CARRIER FATLED 
cal umbilical 
failed 


Primary dual 
comm, regula- 


tor failed 
@ EVA connect @ EVA reconnect 


Eva "A" re- to other PLSS to original EVA Rcu "a" 
ceiver failed PLSS, swap VOLUME CIR- 
RCU with CUIT FAILED 


Comm. restored other crewman 


Comm. restored 


EVA “AT RCVR. RF 
EVA hear 
LM FAILED Does SECTION OR 


idet 
sidetone R/T RELAY 
K-1 FAILED 


Ban ae Did IM recelve _ EVA "A" RCVR. 
LATOR FAILED voice from EVA OR R/T RELAY 
K-1 FAILED 


pasic paTE ___May_1969_ CHANGE DATE —JUNE 1971 PAGE_5:36_ = 


TF 


SYMPTOM 


LM loses voice 
from EVA (see 
"additional 
conditions” 
below) 


Additional 
conditions: 


1. Single EVA 


Possible causes: 
a. IM feiled 


b. EVA RCU PTT 
switch 
turned OFF 


EVA VOX cir- 
cuit failed 


EVA “A” mode 
failed 


EVA comm. 
carrier 
failed 


EVA RCU VOX 
eireuit 


failed 


(Continued on 
next page) 


BASIC DATE 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
L 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Does LM receive 
voice from MSFN 


IM FAILED 


@ §EVA set 
RCU to PTT 


CSD-A-789-(2) IL 
APOLLO OPERATIONS HANDBOOK-EMU 


PROCEDURE 
EVA PROCEDURE 


Does MSFN 
have voice 
from EVA 


EVA ensure 
RCU PIT 
switch in 
MAIN posi- 
tion 


YES 


NO 


| com. restore | 
YES 


NG 


@ §EVA set 
mode sel, 
SW. to "B" 
mode 


YES 


NO 


EVA check 
comm. using 
other PLSS/ 
OPS 


Comm. with LM 


NO 


To step 11 
next page 


May 1969 


EVA "A" MODE 
FAILED OR LM 
FAILED 


@ CONFIGURE LM 
FOR "BY MODE 


POST-EVA PROCEDURE 


To step 16 
next page 


CHANGE DATE 


EVA RCU PIT 
SWITCH AC~ 
CIDENTALLY 
SET TO OFF 


To step 15 
next page 


JUNE 1971 


REMARKS 


PAGE_2-3? 


CSD-A-789-(2) Tl 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS 


POST-EVA PROCEDURE (Continued) 


Possible causes: 
(continued) @'EVA swap 


comm. carrier EVA COMM. 


CARRIER 


g EVA RCU mode FAILED 


select "A" 
wafer failed 


EVA antenna 
failed 


EVA triplexer 
common port 
failed 


Suit electri- Sona - a 
cal harness @ Swap R 
failed ELECTRICAL padi NOE @EVA operates in 
HARNESS i MAIN 
FAILED FAILED e 


@ EVA swap back @ EVA swap back 
to original to original 
RCU OPS 


EVA RCU "A™ 
WAFER MODE 
SELECTOR 
FAILED 


EVA TRIPLEXER 
FAILED 


pasic paTe___May_ 1969 cHaNGe DATE JUNE 1971 PAGE_38_-_ 


watts 


CSD-A-789-(2) TIT 
APOLLO OPERATIONS HANDBOOK -EMU 


SYMPTOM PROCEDURE REMARKS 


EVA PROCEDURE 


@ 


PLSS O, pressure 


GT8168P/ 
GT8268P PGA 
pressure GT8168P/GT8268P G78182P/GT8282P Beet oo ee a 
<3.7 psid and PGA pressure PLSS 0, pressure a° if flow is 5 07 to 
sacs Ge ra a ici ve eee 


warning tone) 


Possible causes: 

a. GT8168P/ GT8182P/¢T8282P 
GTB268P PLSE 0, pressure 
failed abnormal 


WARNING 
TONE FAILED 


8 
PLS o, 


regulator 
shift/ 
degraded 


EMU leak 
HIGH 95 FLOW 


SENSOR FAILED 


PGA pressure 
gage <3.7 psia 


pasic paTe_May 1969 


Does PGA press- 
ure gage 
respond 


PGA PRESSURE 
GAGE FAILED 


ST8168P/GT8268F 
PGA PRESSURE 
PATLED 


PLSS 
REGULATOR 
SHIFT/ 
DEGRADED 


Actuate 
OPS 


CHANGE DATE 


@ Actuate 
OPS 


JUNE 1971 


PAGE _2739___ 


aT8i68P/ 
GT8268P PGA 
press. >4.0 
psid 


Possible causes: 


a. Regulator 
fails open 
or shifts 
set point -- 


b. GT8168P/ 


GTB268P 
fails 


BASIC DATE 


CSD-A-789-(2) I 


PROCEDURE 


EMERGENCY PROCEDURE 


High 94 flow 
flag "Oo" (after 
5 sec}; or 
cT8182P/ 
GT8282P PLSS 

o5 pressure or 


PLSS o5 quantity 


indicator de- 
creasing rapidly 


@ Actuate OPS 


NO 


APOLLO OPERATIONS HANDBOOK-EMU 


PLSS On PRESS. 


‘REGULATOR 
FAILED 

OPEN OR 
SHIFTED SET 
POINT 


EVA PROCEDURE 


Does PGA press. 
gage agree with 
GTB168P/GTB268P 
PGA press, 


SHIFT IN PL5SS 
95 REGULATED 


PRESS. 


Reduced mobility 
or hear relief 
viv relieving 


PGA PRESS. GAGE 
FAILED 


GTB168P/GTB268P 
PGA PRESS. 
FAILED 


CHANGE DATE 


JUNE 1971 


REMARKS 


© 


PLSS o5 pressure 


regulator regulates 
to 4.0 psid maximum 
to PGA. ° . 
PGA pressure 
relief valve_ 
cracks at 

5.0 to 5.75 psid. 


@ 


The PLSS 95 


valve should be 
CLOSED if possible. 
If additional 
mobility is 

needed, open 

purge valve 

to reduce PGA 
pressure to 

>3.4 psid. 


® 


Upon returning 

to the LM, steps 

7 and & can be i 
verified by con- 

necting the blue 

PLSS gas con- 

nector to the 

OPS pressure 

regulator checkout 

stowage plate. 


shutoff 


PAGE_2-40_ 


i a 


CSD-A-789-(2} I 
APOLLO OPERATIONS HANDBOOK- EMU 


SYMPTOM PROCEDURE 


EVA PROCEDURE 
Q) 


REMARKS 


GT8182P/ 
GT8282P 


PLSS On 


pressure 
atnormal 
(no warning 


GT8i68P/cT8268P 


PGA pressure 
>3.7 psid 


GP8168r/GTB268P 
PGA pressure 
>4.0 psid 


High O5 flow 


flag Nor 
(0, - "o'") 


@ 


PLSS 95 pressure 


regulator regulates 


the PGA to 
3.85 + 0.15 psid 
if the flow is 


tone} 0.07 to 0.7 lb/hr. 


Go to step 21 


next page flag "0" 


| 

| 

| 

| 

| 

| 

| 

| 

| (0, - "o") 
l : 
| 

| 

| 

| 

| 

| 


High 0, flow HIGH 0, FLOW 


Possible causes: SENSOR FAILED 


a. GT3L82P/ 
GT828eP 
failed 


PLSS 0 Te? 
“we 


POA pressure 
gage >3.7 psia 


pressure 
sensor 
failed 


Actuate OPS FPLSS O, PRESS- 
Close PLSS 


; URE REGULATOR 
Op shutoff FAILED OPEN 


EMU leak 
viv 


PLSS O, 


pressure 
regulatcr 
failed open 
EMU LEAK UP- 
STREAM OF HIGH 
o, FLOW SENSOR 


WARNING TONE 
FAILED 


ST3168P/GTS2E8P 
PGA PRESSURE 
FAILED 


High O5 usage 


GTBLEBP/STEOEAE High 0, flow WARNING TONE 
PGA pressure Plag "o" FAILED 
>3.1 psid (0, = "o") 


High Oo, flow 
fleg "Oo" (6, 
- "o") and 


low PGA press- 


ALARM MODULE 
POWER FAILURE 


ure flag "0" 
(PRES - "0") 


@ Actuate OPS 


To step 2h 
next page 


asic paTeE___May_ 1969 cHaNGe DATE ___JUNE 1971 PAGE 2-41 


CSD-A-789-(2) I 
APOLLO OPERATIONS HANDBOOK -EMU 


SYMPTOM PROCEDURE REMARKS 


EVA PROCEDURE (Continued) 


g : 


2 Monitor 
indicator agrees {YES GT8182P/ 
with GT8182P/ GTB282P 
GTB282P PLES FPLSs D5 
Oo press. 


quantity 


press. 


bad peeetee @® Spen purge 
2 vaive to LOW shutoff 
oT8182P/ High Oy flow valve -~ CFF 
ieeeed PLSS flag "0" (0, - elgg 
2 Pp. S. No") 2 2 
shows recharge eo 
GT8182P/ 
GT8282P 
PLSS Oo, 


press. 
shows re- 
charge 

GT81S2P/ HIGH 0 


GT8282P PLSS — 2 
0, PRESSURE FLOW SENSOR GT8182P/ 


2 FAILED 
: GT82B2P 
FAILED 
PLSS 9, 


pressure 
stable after 


PLSS O Go to 


QUANTITY step 5, EMU 2, 
INDICATOR page 5-7 
FAILED 


PLSS 0, 


PRESSURE 
XDUCER 
FAILED 


BETWEEN 

PLSS 0, 
SHUTOFF VALVE 
AND HIGH Oy 


FLOW SENSOR 


LEAK 
UPSTREAM Or 
PLS? 0, 
SHUTOFF VLV 


Basic DATE _May__1969 CHANGE DATE___/UNE 1971 PAG E5242 


: CSD-A-789-(2) TL 
APOLLO OPERATIONS HANDBOOK-EMU 


PROCEDURE REMARKS 


EVA PROCEDURE 


GT8110P/ 
GT8210P , GTB1LS4T/GT825uT 
feedwater GT8170T /GT 82 70T LCG #0 temp 


ressure t 

“1.2 psia M2 ane 720° F and 

(pare >50° F and risin 
soars ctr ; 5781967 /ore296r 
using primary 
feedwater <5° F and dropping| 
(HO diverter in 


MAX. COOLING) 


Possible causes: 


GT8110P/ 


GPB210F 
ae f t 

GT8110P/ FEEDWATER oe, WARNING TONE 
GT8210P PRESSURE PAY (Ho ~ a") FAILED 
failed FAILED we 


Sublimator 
breakthrough 


H,9 separ- 


ator tlocked 
| LOW FEEDWATER Go to step 6, 
PRESSURF , 
| SWITCH page 5~12 
FAILED . 


Depleted pri- 
mary feed- — 

water reser- 

voir 


Blockage at 
primary-feed-' 
water aed 
outlet 


FAILED press, flag 


WARNING TONE Low feedwater 
A" (H,0 - "A") 


Feedwater 
pressure 
Xducer 
failed 


Primary HA0 


shutoff and 
relief valve 
closed 


Pri H,0 
EER ID LOW FEEDWATER 


ster 9, shutoff and PRESSURE SWITCH 
EMU 4h, relief valve FAILED 


page 5-12 open 


PRIMARY H,9 


| 

| 

| 

| 

| 

| 

| 

| SHUTOFF AND 
RELIEF VALVE 

| CLOSED 

| 

| 

| 

| 

| 

| 

| 

| 


e #0 diverter 


vaive - MIN. 


@® Primary HA0 


shutoff and 
relief valve - 
OPEN 

(Wait 4 min or 
until flag clears 
before changing 
diverter valve 
position) 


BASIC DATE May 1969 cHANGE DATE ___JUNE 1971 _— PAGE _2-43___ 


SYMPTOM 


GT8110P/GT8210P 
feedwater press. 
<1,2 psia (no 
warning tone) 
while using 


| 
| 
| 
| 
| 
auxiliary feed- | 
| 
| 
| 
| 
| 
| 


water 


Possible causes: 


GT8110P/ 
GT8210P 
failed 


Sublimator 
breakthrough 


H,0 separator 


2 
blocked 


Both feed- 
water reser- 
voirs 
depleted 


Blockage | 
between | 
bladder and 

press. eect 


Feedwater 
pressure 
xducer 
failed 


#0 shutoff 


and relief 
valves closed 
{either or 
both) 


BASIC DATE 


APOLLO OPERATIONS HANDBOOK-EMU 


GT8270T 


0, temp 


>50° F and 
rising 


GT8110P/ 
GT8210P 
FEEDWATER 
PRESS. 
FAILED 


If additional 
cooling is 
required, 
activate BSLSS 


Auxiliary 


H,0 shutoff 


and relief 
valve open 


AUXILIARY 


#0 SHUTOFPF 


AND RELIEF 
VALVE CLOSED 


MAY 1969 


CSD-A-789.(2! TI 


PROCEDURE 


EVA PROCEDURE 


GTB1SuT/GT825uT 


Q 9° 
HA0 temp 6° F 


and rising. 
GTE19ST/GTB29ET 
LOG H,0 4T 

<5° FP and dropping 
(H,0 diverter in 


MAX. COOLING} 


Low feedwater 
pressure flag 
a dd {H,0 ta Ma") 


LOW FEEDWATER 
PRESS. SWITCH 
FAILED 


WARNING 
TONE 
FAILED 


Primary H20 

shutoff and 

relief valve 
open 


PRIMARY H.,0 


SHUTOFF AND 
RELIEF VALVE 
CLOSED 


® Ho diverter 


valve - MIN. 

@ 4,0 shutoff 
and relief 
valves - 

OPEN 
(Wait 4 min or 


until flag clears 


before changing 
diverter valve 
position) 


CHANGE DATE 


WARNING 
TONE 
PATLED 


Go to step 6, 
EMU 4, 
page $S-l2 


Low feedwater 
press. flag 


nat 


(H,0 = “A") 


LOW FEEDWATER 
PRESSURE 
SwITCH FAILED 


JUNE 1971 


REMARKS 


Actuation of the 
OPS and opening of 
the purge valve 
to HIGH flow may 
also be used if 
BSISS is not 
carried. If PLSE 9 


valve remains cpen 
during purge mode, 

POS consumables may be 
depleted. 


Sublimator 
restart may be 
attempted at 
this point if 
desired 
(procedure for 
restart is given 
in step 7, EMU 5, 
on page 5-14). 


PAGE 2-4 


CSD-A-789.(2) TI 
APOLLO OPERATIONS HANDBOOK-EMU 


PROCEDURE REMARKS 


EVA PROCEDURE 


SYMPTOM 


GTB154T/ 
GTB25uT 


LCG H,0 


temperature 
>50° F 
(diverter valve 
inMAX: and no 
warning tone) 


Possible causes: 


a. G?Péisht/ 
oTéesur/ 
failed 
9 shut- 


off and re- 
lief valve - 
closed 


Sublimator 
breakthrough 


Ho separa- 
tor blocked 


Depleted 
feedwater 
reservoir 


Blockage 
between 
feedwater 
bladder and 
sublimator 


BASIC DATE 


GTB196T / 
GT8296T 
LCG HO AT 


<5° F and 
GT8170T/ 
GT8270T 05 
temperature 


>50° F 


oT8254T/ 
GT S257 
LCG H,,0 TEM- 


PERATURE FAILED 


May 1969 


GT8110P/ 
GT8210P feed- 
water press. 
<1.2 psia 


FEEDWATER 
PRESSURE SENSOR 
FAILED 


Is EMU oper- 
ating on 
auxiliary 
feedwater 


CHANGE DATE 


Low feed- 
water 
pressure 
flag man 


LOW FEED- 
WATER PRESS. 
SWITCH FAILED 


JUNE 1971 


PAGE 


5-45 


CSD-A-789-(2) TIT 
APOLLO OPERATIONS HANDBOOK -EMU 


SYMPTOM PROCEDURE 


POST-EVA PROCEDURE 


@ Replace 
battery 
(from other 
PLSS ) 


GTibiv/cTé2hiv DEGRADED 
PLSS battery EATTERY 
voltage >16.0 V dc 


GT8ibIV/GTEZb1V 


PLSS BATTERY 
VOLTAGE FAILED 


REMARKS 


CSD-A-789-(2) U1 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE 


REMARKS 


So) 


Actuation of 
the OPS and opening 


EMERGENCY PROCEDURE 


GT8170T/ 


ee ee GT8140C/ of the purge 
2 Bee GT8240C PLSS Low vent flow WARNING TONE valve to HIGH 
ture <36° F battery current flag "P" FAILED flow may also be 
(no warning >3,0 A or (VENT “P") used if BSLSS 


is not carried. 
If PLSS 05 valve 


remains open 
during purge mode, 
POS consumables 
may be depleted. 


tone) <2.3 A 


Possible causes: 


a. GT8170T 
eee FAN @ Actuate OPS 
failed DEGRADED $5) ‘VENT "P™ and @ Open purge 


valve to LOW 


warning tone 


b. Fan failed 
or degraded 


High PGA 
pressure 
drop 


LOW VENT 
FLOW SENSOR 
FAILED 


d, Flow re- 
striction 
in vent 

loop 


EVA PROCEDURE 


GTé1hiv/ FAILING 


GTB2L1V 

ei. BATTERY 
ay pattery VENT "Pp" and CAUSED FAN 
voltage DEGRADATION 


«16.0 V de warning tone 


GTsi7or/ 
GT8270T 
5 TEMPERATURE 


FAILED, OR HIGH 
PGA AP, OR FLOW 
RESTRICTION IN 
VENT LOOP 


LOW VENT FLOW 
SENSOR FAILED 
AND DEGRADED 
BATTERY CAUSED 
FAN FAILURE 


@ Actuate OPS 

@ Open purge 
valve to LOW 

@ Activate 
BSLSS 


BASIC DATE ___Mav1969___ CHANGE DATE “UNE 1071__ PAGE 5-53 


SYMPTOM 


GT8170T/ 
GTa270T' 

95 temp 
>50° F 

and rising 
(No warning 
tone) 


Possible causes: 


a. GT8170T/ 
GT8270T 
failed 


Sublimator 
breakthrough 


| 

| 

H,0 | 
separator | 
blocked | 
Depleted l 
| 

| 


feedwater 
reservoir 


Blockage be=- 
tween feed- 
water bladder 
and 
sublimator’ 


H20 shutoff 


and relief 
valve closed | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


BASIC DATE 


NASA — MSC 


CSD-A-789-(2) I 


APOLLO OPERATIONS HANDBOOK -EMU 


PROCEDURE 
EVA PROCEDURE 


GT811LOP/ 
GTB2LOP feedwater 
feedwater pressure flag 
pressure Malt 

Livre 
<}.2 psia (50 - "A") 


LOW 
FEEDWATER 
PRESS. 
SWITCH 
FAILED 


GTB154T/ 
cT625kt 


LcG H,0 temp 


>50° F and 
GT8196T/ ' 
GTBoogeT an 
LCG H,0 AT (#20 AY) 
<5° F (H,0 

diverter in 

MAX COOLING) 


reedwater 
pressure flag 
maN 


GT8170T/ FEEDWATER 
GT8270T FRESSURE 
0,, TEMP SENSOR 


2 
FAILED FAILED 


Ts EMU oper- 
ating on 
auxiliary 
feedwater 


___May 1969 CHANGE DATE 


REMARKS 


WARNING 
TONE 
FATLED 


GT8LIOP/ - 
GTB210P 
FEEDWATER 
PRESSURE 
FAILED AND 
WARNING 
TONE 
FAILED 


JUNE 1971 PAGE _5-34 


NASA — MSC 


ell 


